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[57] ABSTRACT 

A long nose locking hand tool having a pair of opposing 
jaw members, a fixed handle and a movable handle and 
lever locking means therebetween for maintaining a 
toggle relationship between the jaws when in a closed 
position; and wherein each of said jaw members com- 
prising a jaw face configuration having a total jaw 
length to average jaw height ratio of from about 6.5 to 
about 8.5 with a through jaw hardness range of from 
about 53 to about 57 Rockwell C, with said jaw mem- 
bers made of an alloy spring steel, said jaw members 
having a nominal parallel opening when they are spaced 
apart, approximately 3/16 inch, thereby enabling said 
jaw members to clamp a workpiece up to 3/16 inch 
thick with parallel jaw faces by flexing to the parallel 
condition when closed and returning to their original 
unstressed state when released of clamping pressure. 

12 Claims, 4 Drawing Figures 
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Illustrative of recent pliers of the conventional class 
which have found wide use in numerous newer indus- 
tries, such as those involving electronic and computer 
applications are the long nose, needle nose, curved 
5 needle nose and other specialty pliers as shown and 
described on pages 105 and 1 10 of a Proto Tool Catalog 
and page 12 of a Mathias Klein Tool Catalog, copies of 
which are available at the Patent and Trademark Office, 
but which are nevertheless also attached to this specifi- 
10 cation for the attention of the Patent and Trademark 
Office in order to facilitate its work in searching for 
prior art relevant to the present invention. 
The only known prior art long nose locking plier is 


LONG NOSE LOCKING PLIER 

This application is related to my earlier filed copend- 
ing U.S. design patent application, Ser. No. 943,180, 
filed Sept. 18, 1978 now U.S. Pat No. Des; 261,096. 

This invention relates to in general a class of locking 
hand tools, such as locking pliers, and more particularly 
to long nose locking pliers of the adjustable type em- 
bodying a locking toggle. 

BACKGROUND OF THE INVENTION 

. Heretofore in the art, practically all locking pliers/- 
wrenches have been of the type generally comprising U.S. Pat. No. 3,600,986, granted to Earl M. Baldwin, Jr. 
substantially large size or "big mouth" jaws for general 15 on Aug. 24, 1971 (copy also enclosed with this applies 
duty use even though the nominal overall length of the tion). This locking hand tool is also known by the trade- 
tool may be different, say from small to large size, for mark "Lever Wrench", a registered trademark of Le- 
example, five to ten inches. Furthermore, other more verage Tools, Inc. of Glenvil, Nebraska, 68941. This 
specific types of hand clamping tools embody modified prior art Leverage company tool (Model #L-8) is a 
jaw forms, such as C-shaped jaw members, straight 20 self-adjusting long nose toggle plier which is difficult to 
jaws, curved jaws, pinch-off jaws, elongated fiat plate- operate and even more difficult to adjust to a desired 

pressure. Moreover, the Lever Wrench is clumsy and 
awkward to use as a locking plier because upon pushing 
its movable lever handle outward to unlock the tool, the 
25 jaws do not at once begin to move apart, it being neces- 
sary to continue moving the lever handle outward 
through a considerable arc before the jaws actually 
begin to move apart, with the result that there is a great 
amount of lost motion and one's hand must be open 


like jaws for sheet metal work, welding clamp jaws, or 
movable jaw members coupled with a chain clamping 
means enabling a work piece, such as a pipe, to be effec- 
tively gripped. 

The following United States patents are representa- 
tive of the class of locking tools in the art employing 
various jaw members and which also generally com- 
prise handle members including some form of toggle 


actuation for locking a workpiece between a pair of 30 much too far to move the jaws apart. Another disadvan- 
jaws of a locking plier or locking wrench. * a S e of the Lever Wrench tool is that it is case hard- 

ened, that is, the core is soft and only a thm outer skin 
or shell is hardened. Typical hardness readings of the 
jaw surfaces of such a long nose locking plier are about 
35 58-60 Rockwell C scale with the skin or shell measuring 
about 0.005 inch at maximum. The core readings range 
from about 28-30 Rockwell C scale. Although the outer 
skin or shell exhibits suitable hardness for a long nose 
locking plier, the use of inherently lower , grade steels 
40 causes the jaws, when under considerable pressure, in 
tightly gripping a workpiece, to easily deflect out- 
wardly and bend excessively and to set permanently 
without spring back, thereby precluding restoration of 
the jaws to their original unstressed shape and condition 
45 even if such action is within elastic limits of the steels 
employed. 

In addition to the above known long nose locking 
plier, applicant has filed in many foreign countries for 
equivalent design protection based on my U.S. Ser. No. 


Number 

Date 

Name 

1,489.458 

April 8. 1924 

W. Petersen 

2.201,918 

May 21, 1940 

W. Petersen 

2.229,454 

Oct. 20. 1942 

H. C. Borchers 

2,280.005 

April 14, 1942 

W. Petersen 

2,341.489 

Feb. 8, 1944 

J. E., R. M. Tornberg 

2,417,013 

March 4. 1947 

W. Petersen 

2,563,267 

Aug. 7, 1951 

C. Petersen 

2,590,031 

Mar. 18, 1952 

C. Petersen 

2,641.149 

June 9, 1953 

C. Petersen 

2,711,663 

June 28, 1955 

W. Petersen 

3,192.804 

July 6, 1965 

C. Petersen, et al 

3,585.704 

June 22, 1971 

J. A. Schroeder 

3,590,669 

July 6, 1971 

Vincent Marasco 


The above-identified Petersen patents are all precurs- 
ers and forerunners of contemporary locking hand tools 
marketed for years by Petersen Manufacturing Co., Inc. - - 

of DeWitt, Nebraska 68341. A 1981 General Catalog is 50 943,180 and a number of the counterpart Industrial 

Design applications have since been issued and regis- 
tered as more particularly identified in my declaration 
accompanying this utility patent application. 
One of the main disadvantages of the above-noted 

Mo^wM^ii^AV^d Zi^ZyZ^idaA- 55 lockin S is . that « g enerall j: 6 ™&™* for 
fied by one or more "Vise-Grip" trademarks of Peter- various applications, and heir configurations and struc 

tural elements, particularly the special shaped jaws are 
too blunt, short, or stubby to reach small or tight places 
and are generally not suitable or useful in tight quarters 


attached to this specification for the purposes of more 
particularly illustrating and providing additional de- 
scriptive material clearly disclosing the various models 
of Petersen's locking pliers and other locking hand 


sen Manufacturing Co., Inc. 

In addition to the above-mentioned prior art patents, 
the following United States patents are examples of a 


class of more conventional pliers. 


Number 

Date 

Name 

1.141.786 

June 1, 1915 

W. O. Eilert 

1.442.083 

Jan. 16. 1923 

A. J. Meyer 

1.504.401 

Aug. 12, 1924 

W. C. Tull, et al 

2.847.889 

Aug. 19. 1958 

F. O. Cain 


60 and for many delicate jobs. With my unique and novel 
long nose locking plier, any desired amount of pressure 
can be applied to hold small and fragile objects, such as 
jewelry, electronic components, tiny springs, cotter 
pins, etc., all with a fine fingertip like control. 

65 SUMMARY OF THE INVENTION 

It is, therefore, a principle object of the invention to 
provide an improved long nose locking plier which 
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overcomes all of the disadvantages of the prior art lock- ings which form an integral part of this patent apphca- 

ing tools. ti° n anc * wherein: 

Another object of the invention is to provide a long FIG. 1 is a side elevational view of my novel long 
nose locking plier with a pair of jaws which are some- nose locking piier with hidden parts shown in phantom; 
what flexible and capable of springing back when re- 5 FIG. 2 is a perspective view of the jaws of my lock- 
leased from a stressed pressure condition so long as the ing plier, but with the upper jaw broken away to illus- 
elastic limit of the metal tool is not exceeded. trate the entire lower jaw; 

A further object of the invention is to provide a long FIG. 3 is a plan view along the line 3—3 of FIG. 2; 

nose locking plier of a suitably hardened steel, and one and 

which is entirely hardened through and through. 10 FIG. 4 is a greatly enlarged, fragmentary, side eleva- 

Yet another object of the invention is to provide a tional view of the involute section of my teeth illustrat- 
ing nose locking plier which may be used for holding ing the reverse arcurate curve, 
and starting nails in tight quarters where little room is DESCRIPTION OF THE PREFERRED 
available for the use of more conventional tools. EMBODIMENTS 

Still another object of the invention is to provide a 15 

long nose locking plier, which exhibits an improved As best shown in FIG. 1, the long nose locking plier 

dimensional ratio and a suitable hardness range, which is generally designated by the reference numeral 10, and 

together with the characteristics of the steel employed, includes a handle member 12, and a movable clamping 

imparts the desired flexibility to the jaws of the long member or lower jaw 14. The handle member 12 is 

nose locking plier. 20 provided with a stationary clamping element or upper 

Still further it is an object of the invention to provide jaw 16. A toggle mechanism comprises an elongated 

a long nose locking plier constructed of an oil-hardened handle member 18 and a toggle- 1 ink member 20 which is 
spring and tool steel having relatively high amounts of conventionally pivotally engaged at one end about the 

silicon and manganese. pin 22. The other free end (shown in phantom) of the 

Another object of the invention is to provide a long 25 toggle link member 20 is engaged with the handle mem- 
nose locking plier having a flexibility ratio expressed as ber 12, and in particular the abutment end (also shown 
a function of total jaw length to average jaw height. in phantom) of an adjustment screw 24 which is suitably 

Yet still another object of the invention is to provide threadably engaged at the end of the handle member 12. 

a long nose locking plier having a flexibility ratio which The forward end of the handle member 18 is preferably 

is expressed as a function of the total length of the 30 bifurcated or forked, and a corner portion of the mov- 

straight teeth portion of the jaw to the average jaw able clamping member 14 is suitably disposed within the 

height. fork or between the bifurcation arms by pivot pin means 

These and other objects of the invention are achieved 19. Similarly, the handle member 12 is preferably chan- 
by a long nose locking plier having a pair of opposing nel-shaped, and receives another corner portion of the 
jaw members, a fixed handle and a movable handle and 35 movable clamping element 14 which is also suitably 
lever locking means therebetween for maintaining a secured thereto by means of a pivot pin 17. 
toggle relationship between the jaws when in a closed Spring means 26, preferably in the form of an exten- 
position; and wherein each of said jaw members com- sion coil spring, is secured between the handle member 
prising a jaw face configuration having a total jaw 12 and the movable clamping element 14 or lower jaw, 
length to average jaw height ratio of from about 6.5 to 40 to urge the clamping element 14 away from the station- 
about 8.5 with a jaw hardness range of from 53 to about ary clamping element when the jaws are opened. 
57 Rockwell C, with said jaw members made of an alloy An elongated release lever 28 is suitably pivotably 
spring and tool steel having about a 3/16 inch parallel mounted by means of a pin 30, to the inside of the han- 
opening enabling said jaw members to clamp a work- die member 18, and is provided with a forwardly ex- 
piece up to 3/16 inch thick with substantially parallel 45 tending portion(as shown in phantom) and is engage- 
jaw faces. able with a projection 32 of the toggle-like member 20 

The objects of the invention are also achieved by a which extends toward the handle member 18. When the 

long nose locking plier having a pair of opposing jaw release lever 28 is pivoted about the pin 30, the handle 

members, a fixed handle having an adjustment screw, member 12 is moved away from the handle member 18. 

and a movable handle and lever locking means therebe- 50 It will be appreciated that the wrench or locking plier 

tween for maintaining a toggle relationship between the mechanism and toggle construction described herein 

jaw faces of said jaw members when in a closed posi- with the exception of the long nose jaws conforms basi- 

tion; and wherein said fixed handle having a straight cally in accordance with the construction described in 

strike surface, and having an axis passing through said U.S. Pat. No. 1,489,458. Furthermore, such construc- 

strike surface defining the direction of a line of force 55 tion, the operation thereof, and the specific operation of 

impartable to the hand tool, and the pair of jaws further the release lever is clearly set forth in U.S. Pat. No. 
defining a bi-secting axis or line formed by the angle of 3,192,804. As explained in these Petersen prior art pa- 

the jaws when closed against a workpiece gripped tents, closing of a locking wrench or plier incorporating 

therebetween; and the angle between said axes being a toggle device is effected by moving the relatively 

less than about 5* when the gripping tips of the jaw 60 movable handle member 18 toward the relatively fixed 

members are in a generally touching or closed position. handle member 12. This movement forces the upper end 

_ of the toggle-like member 20 to move inwardly towards 

BRIEF DESCRIPTION OF THE DRAWINGS the handle member 12 The pivot pin 22 aIso moves 

The invention will now be described and explained in inwardly, and when such pivot pin moves over center, 

greater detail, and the invention will be better under- 65 the plier is locked in a closed position, 

stood and the objects will become apparent, when con- With reference to FIGS. 2-4, each jaw member 14, 

sideration is given to the following detailed description 16 comprises a straight front portion 34 with transverse 

when taken with reference to the accompanying draw- teeth and a reverse involute curved portion 36 with 


03/27/2003, EAST version: 1.03.0002 


4,541, 

5 

similar transverse teeth at the rearward portion of the 
jaws. A conventional wire cutter comprising a lower 
blade 38 is positioned at the inner portion of the work- 
ing face of the movable jaw member 14 and an upper 
anvil 40 is positioned at the inner portion of the working 5 
face of the fixed jaw member 16. The blade 38 is suit- 
ably oppositely beveled as is conventional in the art. At 
the extreme front end or tip portions of the jaws 14 and 
16, suitable gripping means in the form of a knurl 46, are 
provided for about a length of 8 inch in lieu of trans- 10 
verse teeth. The involute curvatures of the jaws enable 
large round bodies as well as polygonal shaped bodies, 
such as hex nuts, bolt heads and the like to be grasped in 
such a manner that opposite flat surfaces thereof will be 
engaged over substantially the entire area of such sur- 15 
faces and accordingly there is a firmer grip upon the nut 
or bolt head. FIG. 4 clearly illustrates the reverse cur- 
vature of the involute sections which follows the radial 
paths shown by the radii drawn in dot-dash lines. 

For a more complete understanding of the curved 20 
jaws, reference is made to my U.S. Pat. No. 2,563,267 
noted hereinabove with reference to the prior art back- 
ground of the invention. 

As best shown in FIGS. 2 and 3, the jaw faces or 
portions 42, 44 are wider than the main body of the jaw 25 
members 14, 16 and generally taper a few degrees from 
the widest point at the end of the involute portion 36 to 
the narrowest point representing a thin jaw tip 46 at the 
ends of each jaw face or portion 42, 44 of my long nose 
locking plier. Preferably, the width or jaw thickness at 30 
the tips is about i inch and at the base thereof is about 
5/16 inch. It should also be noted that the jaw members 
are shown in phantom in FIG. 1 to be spaced in a paral- 
lel position at a nominal distance of about 3/16 inch. 
These jaw faces or portions 42, 44, which preferably are 35 
straight for a length of about 1 \ inches (overall length 
being about 1? inches), when pivoted away from each 
other are in parallel at said predetermined set position of 
separation which in the present invention occurs at the 
nominal spacing of about 3/16 inch which is preferred 40 
as below the 3/16 inch spacing most use and applica- 
tions of the long nose locking pliers would take place, 
whether one is handling or installing small parts, pulling 
or bending pins, wires, keys, etc., retrieving fish hooks, 
clamping parts, or cutting a piece of hard spring wire or 
a minute mono-filament winding material. Also, most 
small items or parts can be gripped with a substantial 
portion thereof lying flat on the jaws, in contrast to 
being just gripped at the tip of the jaws, as for example 
when using conventional long nose pliers, which jaws 
are all essentially parallel at zero, and have a plain sim- 
ple scissors action when a part is squeezed between the 
jaws. The jaw adjustment, nevertheless, is capable of 
opening to about 2\ inches at the tips, and 1 inch at the 
base thereof at maximum condition. However, with a 
workpiece larger than 3/16 inch, the jaw faces are inca- 
pable of attaining a paralleled position when the work- 
piece is gripped therebetween. 

With the jaws of the present invention, a parallel 
opening is maintained as a part is gripped and squeezed 
therebetween so long as the size of the workpiece is 
within nominal 3/16 inch parallel size opening. Thus, 
even with a very tiny part of 1/16 inch or less, once the 
jaws are locked down on it, the narrow ends of the jaws 
flex or spring to assume the part's thickness and thereby 
positively and tightly hold the part with a parallel jaw 
condition. The long nose jaw members are formed so as 
to provide elasticity to them enabling a parallel condi- 


,312 

6 

tion to be created when the jaws are locked and 
squeezed about a workpiece. The built-in jaw resiliency 
enables the jaw members to spring to the size of the 
clamped workpiece. Thus, the actual parallel opening 
between the jaws when being used, is the effective 
thickness of the part. Of course, and as noted herein- 
above, the effective parallel opening of the jaw mem- 
bers from the nominal 3/16 inch parallel opening is only 
experienced in the downward or smaller dimension as 
no such parallelism between the jaws can be achieved if 
a workpiece larger than the nominal 3/16 inch parallel 
opening is clamped. 

The long nose jaw members are, therefore, critical in 
their construction and their profile is important in that 
each of the jaw members preferably have a jaw face 
configuration having a total jaw length (Lt) to average 
jaw height (Ha), ratio of from about 6.5 to about 8.5 
with a jaw hardness range of from about 53 to about 57 
Rockwell C scale, with the jaw members made from an 
alloy steel having properties of desired strength and 
toughness, as well as requisite flexibility. The average 
jaw height (Ha) being the average of the minimum jaw 
height at the tip thereof and the jaw height at the last or 
end straight tooth adjacent the curved portion 36. FIG. 
2 best illustrates these relative dimensions, along with 
dimensions which establish a more preferred jaw face 
configuration where the straight flat jaw portion length 
(Lst) to average jaw height (Ha) ratio is from about 4.5 
to about 6.5. 

An even more preferred range of the straight flat jaw 
portion length (Lst) to average jaw height (Ha) ratio is 
from about 5 to about 6, with a most preferred ratio of 
about 5.5. 

A more preferred range of the total jaw length (Lt) to 
average jaw height (Ha) ratio is from about 7 to about 8, 
with a most preferred ratio of about 7.5. 

A more preferred jaw hardness range, on the other 
hand, is from about 54 to about 55 Rockwell C scale, 
using an oil-hardening alloy spring and tool steel having 
relatively higher amounts of silicon and manganese than 
other plain carbon tools or alloy tool steels. Below 
Rockwell 53, the steel is too soft and above Rockwell 
57, the steel may break. 

As best shown in FIG. 1, the fixed handle has a strike 
surface (straight flat surface of knurled end knob of the 
adjustment screw 24) and has an axis 50 passing through 
the strike surface defining the direction of a line of force 
impartable to the locking plier. 

This axis, identified by the reference numeral 50, 
passes from the gripping tip or end edge of the fixed jaw 
face through about the center line of the adjustment 
screw 24 and it defines the line of force impartiable to 
the tool, such as for example, if one were to strike the 
flat head of the adjustment screw 24 with a tack ham- 
mer. The axis passing through the straight strike surface 
forms an angle with said straight strike surface of from 
about 87° to about 93', and said axis also passing 
through the gripping end tip or end edge of the fixed 
jaw face. Another axis line 52 defines a bisection line 
formed by the angle of the jaws when closed and 
gripped against a workpiece. The angle a between these 
two axes in the long nose locking plier of the present 
invention is less than about 5° when the gripping tips of 
the jaw members are in a generally touching or closed 
position. With such a small angle between the two axes, 
a nail such as a brad held by its head at the jaw tips and 
with the nail axis along the bisection line 52 can be 
easily started by simply tapping the head of the adjust- 
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ment screw 24. Here the line of force of the blow to the 
head, which is substantially parallel to the body of the 
locking plier, is such that the force transmitted is virtu- 
ally in line with the axis of the nail, rather than at an 
angle thereto which is less effective in starting the nail 5 
as the blow would tend to cause the nail to be deflected 
or bend since the force or blow is not directed along the 
nail axis. Also, with the structural arrangement of my 
small nose locking plier, no torque or rotating couple 
about the nail can take place as the force is transmitted 10 
substantially in line with the axis of the nail which is to 
be started. 

It will be appreciated that the resiliency of the jaw 
members decrease or diminish as the thickness of the 
jaws increase. Consequently, most of the elastic action 15 
and bending takes place at the front ends of the jaw 
members which are more slender. Thus, the flexibility 
of the jaw members is a function of the L/H ratio and 
the higher the ratio, the greater the flexibility for a 
given or constant width and same tool steel material. It 20 
is, therefore, critical that the tips of the jaw members 
are thin in cross-section as if they have too much thick- 
ness, no bending or flexing action can take place when 
a workpiece is clamped (within the nominal 3/16 inch 
parallel opening) between the jaws. On the other hand, 25 
embodying long slender needle-like jaws would result 
in failure as the tips thereof would be very weak, and 
would easily break with the slightest pressure applied to 
a locking plier. 

The 3/16 inch parallel opening, although not critical, 30 
is also important in that greater dimensions, such as i 
inch, 3 inch or £ inch, a person would not be strong 
enough to spring the jaws sufficiently to assume a paral- 
lelism relationship about a workpiece, except on an 
object that is approximately the same size as the nomi- 35 
nal parallel jaw opening. However, with a 3/16 inch 
nominal parallel opening, one easily has sufficient 
power to "parallel" grip a small part which is of a size 
3/16 inch or less, and with such a sized long nose lock- 
ing plier, most delicate job requirements calling for a 40 
long nose tool would generally fall into this lower 
range. Obviously, with larger items, one would not 
consider employing a long nose locking plier. 

Although the present invention has been described in 
some detail by way of illustration and example for pur- 45 
poses of clarity of understanding, it will, of course, be 
understood that various changes and modifications may 
be made in the form, details, and arrangements of the 
parts without departing from the scope of the invention 
as set forth in the following claims. 50 

What is claimed is: 

1. A long nose locking hand tool having a pair of 
opposing jaw members, a fixed handle and a movable 
handle and lever locking means therebetween for main- 
taining a toggle relationship between the jaws when in 55 
a closed position; and wherein each of said jaw mem- 
bers comprising a jaw face configuration having a total 


jaw length to average jaw height ratio of from about 6.5 
to about 8.5 with a through jaw hardness range of from 
about 53 to about 57 Rockwell C, with said jaw mem- 
bers made of an alloy spring steel, said jaw members 
having a nominal parallel opening when they are spaced 
apart approximately 3/16 inch, thereby enabling said 
jaw members to clamp a workpiece up to 3/16 inch 
thick with parallel jaw faces by flexing to the parallel 
condition when closed and returning to their original 
unstressed state when released of clamping pressure. 

2. The long nose locking hand tool according to 
claim 1, wherein each said jaw face includes a straight 
flat jaw portion and a curved jaw portion and the 
straight flat jaw portion length to average jaw height 
ratio is from about 4.5 to about 6.5. 

3. The long nose locking hand tool according to 
claim 2, wherein the straight flat jaw portion length to 
average jaw height ratio is from about 5 to about 6. 

4. The long nose locking hand tool according to 
claim 3, wherein the straight flat jaw portion length to 
average jaw height ratio is about 5.5. 

5. The long nose locking hand tool according to 
claim 1, wherein the total jaw length to average jaw 
height ratio is about 7 to about 8. 

6. The long nose locking hand tool according to 
claim 5, wherein the total jaw length to average jaw 
height ratio is about 7.5. 

7. The long nose locking hand tool according to 
claim 1, wherein the jaw hardness range is from about 
54 to about 55 Rockwell C. 

8. The long nose locking hand tool according to 
claim 1, wherein said alloy spring steel imparts flexibil- 
ity to said jaw members, which flexibility is expressed as 
a ratio or function of length of the teeth portion of said 
jaw to the average jaw height such that as a workpiece 
within the nominal parallel sized opening is gripped 
between said jaws, the jaw faces spring to the size of the 
clamped workpiece and attain a generally stressed par- 
allel condition and subsequently spring back to their 
nominal parallel opening when the workpiece is re- 
leased. 

9. The long nose locking hand tool according to 
claim 1, wherein the jaw faces of said jaw members 
taper a few degrees from their widest point or thickest 
portion at the end of the jaw faces to the narrowest 
point of thinnest portion at the tip of the jaws. 

10. The long nose locking hand tool according to 
claim 8, wherein the flexing and elastic action takes 
place mostly at the front ends of the jaw members. 

11. The long nose locking hand tool according to 
claim 10, wherein as the thickness of said jaws increase, 
the resiliency and flexibility of the jaws decrease. 

12. The long nose locking hand tool according to 
claim 11, wherein the higher the L/H ration, the greater 
the flexibility of said jaw members for a given width and 
same tool steel material. 
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